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1 

H*tfifcfc©«ilB] 

[ii#jsi] &j8«Bics<§ttt p<g#<t £*n^n 

A*f£ti\ S«**A»3ttfc»£©Ett}te©SflJfcjfc 
#,bP{Ift*fe#. EtfP<lft£AM2-ti-;fciI£©E30t 

SffiEltftBBXfiiftaEtttfcBB C t <h 

m*m2) uMaaMBUttxji&oi*. A©«m 

[tt*43] &Jt©j&ffiE*fftJ&#©51>> A©«$ 

bsb t s t p mft t **ft*nAB* ** z t © 

XX fit P €3E C «fc £E S fl3t(jE»X fit P 

UfcS«*£#:mP«3fc/£#«^TS»«»H, » 
«»B* 6©ffl^fc*tJ*aiBE«36B«Xttrt«E» 

[0 0 0 1] 

itaunammmmtzmt*. Mic»b<«, zo&m 
^ juMB©*cfc+«^&AMi«ift©L*-e*tf 
*-r»©fitr6«WfiMrr*fc»c. *£©•#!«£* 
fijffi LTAJf»B©EIHWft&d^*©Elt%BB 
t£lW«iifi:£s&watf«&#a&tfftra*itf«g?8fi 
fclW*. 
[0 0 0 2] 

[«*©ftffi] BlllC77>x->-3>^©ftttSJfitT 

»fs©»i«#4&»fctt. masts ciuflMrtftcir© 

^©a«^t^fciSL-fciii©«s»»tt 
<h©jt*f£:Bi^£«i*TUT*i?> swucirr^^bttft 
is»*c:fc*fc&»T*4. ■?■©&». «*«fco, Aits 
Bi©/M;tj^/c*©JWi, »5^ttft«rtffl©L*^ 

[0 0 0 3] H©S^©SStl/tll m»C«lS&S£A 
B*U -€-©psi«!&SfilC*»*litt58*#«f-r-5*« 
C©#STN*Cto*«^©ftB*ffH*B 
t. L*<*»-ttf*T*©lfeWI'i*tt«[lt*»llUT«Wf 



(2) #BW7-7 5 6 2 9 

2 

©««*U*^tf*i-»©fi06t»l«K:lWfLIMi 

*ITV»* «MW2 - 2 0 6 4 2 6#£S$) . 
[0 0 0 4] M 7 E. EWSEBBit 

Li #JJt+*k* *©HBttA»SlBTE»l/ (SB 
E9t#LS ) , flfflJUMri*N«ffU «a, S&iR&li 

) . £©«"&, 3eBEf*3fcLSfii£»^B©tii?8 (GOO 
*».■«*»> fefeft, ^E»3tLD fit&JtftS8©fi? 

jo * (M©fc. bhewjcls 
», A»ufca«*Li«t»fft©fli*H«*'r«»# 

E. AStftLI £Et;<I#B©iISgffifttLTE3*3n 

s#. MVKttXLD tt«3Wt««*t)nfct>©tft*. 

[0 0 0 5] 0ilAfi£ft0IR z 2-2O64 2 6*f 

a«K*v>Ttt, jm©B3e7-f^-*auTW«© 

flXHfeffoXtKJtlCBitU -e©EWft£SI2©flI 

X74/i^-*»i,Ta#u *Kt©PH»**j«r*. 

a? «m-^U *B©B«*«a-fcrt«E»*K*2V> 

*©«»&*. 8 i ©<B#7 4 - tig 2 ©«# 7 -c ;v 

*-©«»3frfl*H--fcL-fc*#J:D fcW«fc#&n* 
[0 0 0 6] 

[*M*t#ftL«fc7fr«»JS] *¥*© 
B#fc«fllLfclfcB*ffl©B*#ttfci3V»Ttt. ±>£© 
ftW¥ 2-206426 #£«© <fc 5 E. -' 3©B3fcfir 
rt©*©*K»tJV»TI*J«EW*lcai'^< BBtWdW 
30 S©T\ #etl5H»*»*B©SiSi:Sft0. »6tlfc 
■BfcS^Vi-rftJtftBBKiMrHWW* ttaSfC* 

[0007] bps, a#, jtBtixTffl^ensjttta 

B**C»*. i«*tt#flJfe"e*D, S«3t (ABBC 
SitaB«iffi*#'r5(g3t) iPd^ (AWffiltW^ 
S«iiS*%-rsii*) t€HU5Mre*«s B^#»ic: 
n&5K*©KB**B«U. KB©B«*«i;»*Ci: 
<h^S. C©SB3tttP-(H*t©E»BBttA«' 
ftfc*:i;T**<aftO. HAtf. ttJfe©AJMlTfH:S 
40 *JlEtt*3©S»*S«-rii«PfiJ3t»^<E»*nft: 
Vi. .fctjT. SBJtfti^fiPB*©-*©*!:*^* 

[0 0 0 8] £©»WB&±©± 5 &!»»*©«« 
»^Uipt-r-& i &©TabO. SB©SBttj|*B«fir 
«t). ^Cto^^A^OEBBBttttfcU^^fifrr 
»©EBrt«tt»i:&»Bl/T«HffUBffi-r*C*fc 
0. *©BB*. *B©B«CJ:D»6ti*«B©B« 

5(9 f-S^t&BWtLTV^. 
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V 



(3) 



&M¥7-7 5 6 2 9 



4 



[0 0 0 91 

WMZtimtZtiibo^m r©f6Bj#f,ti, &«© 
S 3««£«® B6i £ j**H» £ U 

£p (!#©;«;& ^n^n© Aftttictt-tss 

S (Iftj£#£ P<Iftj£#©;R£KO^T^-r* 
Jit lei 5. S&3fc£AMft£L;fcJi§£©&Jt©*®H 

£*§Sft*;i£, ££Uc;r©<fc5l£L.T&lt©*®,E# W 

^^e»a®sst3tn«s^rsir*feo. &«© 

gB©ftm&<fc o s&kswt spffi-c^ s j: £ smtti u 
^Sfjs^s-es ('Mo it. 
[0 0 10] W^, r©3SWtt. &JS£i5fcS<Bft£P 
fi#£s*n-?nA*f2-B\ sdft saws #£*•&© 

Smft©SlI^#£PfiIftfiK#, RtfP<ift£A#t3 

•a-fc«^©5*f^©ss^»iP^^t*^n^ a? 
ns3tL. -en&©s^stcs^^T. &mz&m% 

S AW3 -a-fc«^©«if SW^^X«rtSBSW3tfi!5» 

[ooii] &m<»%mtmomtt> amsicjib 

[0 0 12] &*>\Z, **©Sffl^SI©«^ig*£^g .30 

asu ^©^fi^LfcScttfca^^TSis©*®^* 
«#j£#©5^ A©ms£&©^i«&#«s;:jg-r*2* 

I (Sp) - I (Spp) + I (Sps) 



[0 0 13] C©^©*0*SS?S^i*SIIJS 

•fs&j»£i&gi&gfi£UT. m%m.t<s>%-7x)\>i> 
-tuts.*). &M2m\zs®itt?®%t**:nzti\ 

Alt £ S fllftXB; P [Ci £ Kftft © S 

xttP€*fi£^saja$*^s?t7^;^-, ®.m%? 
s&fcge. j9«^e*>6.©^^jcscf#«Hs»^ia 

[00143 em ^©^^i^Mtcra-r-s. 
[0015] £<D%mt&mzsmyttpmfttzx% 

■2itft®&v>2:<Dii5f3imm\z&-J^T^Z>. fits. &> 

-rofmnxt*. ax^w^d.s \tzn*nn®R 

ttAStfti&SV>tiEtt3t©P<I3&S#. s 

[0016] m2\z7fiLit&?\z. mtf£Jts<c. ^ 
aii^&PM?tffi«3t7^;^-2p £«ltp<§#l 

p*A#tSii-&«^ E3f#«£®E*fftLSp£F*3a&E 
W#LDp££-&tr;i££fc3*S. -USK^BEIOfcTtt 
A#0fc©(§ftttWftft3ns©-e> £©£iiLE!OeLSp 
tiPdttj£#LSpp ZH-TZZttteZ. £©S 
ffiSlt^LSplCttS^^LSps tt^*tl^Vi. Lfc 
J^T, *ffiR»^LSp©3IS*I (Sp), ^©*fflKW 
#©P(B#f£#LSpp ©gfeSS I (Spp) . SmXfcftL 

sps ©ssasKsps) t-rzt. #5$ u) 

[0 0 17] 
[&U 



I (Spp) 



(VI (Spi) =0 ) 



a (1) 



[0 0 18] *&; C©«^©|*iaH»^LDpJCO^T 

». -jfiic, rtSBs^3t«^W8^-r-5fcje), p<i 

#j£#LDpp tS^Jt^LDps t*^*n. Wt©& 
SJtttl : l£fc*. Lfcrt^T, l*jgBH$ttfeLDp©8i* 
I (Dp) = I (Dpp) + 1 (Dps) 

= 2 • I (Dpp) 

= 2 • I (Dps) 



*£si(dp)> c©rtffiE#t#©p<g#j£#©3fcft*r(D 

PP) , S^JfS^S I (Dps) £"T*£> (2) 
[0 0 19] 
[«2] 



(V I (Dpp) = I (Dps) ) 



3 (2) 



£*$n-&. 

[0 0 2 0] L£#oT. SfflK«ftLSp£|*!8SE»ft 
LDpt^^to-B-Jt h-^;W©R^lC*3^SP(i^^ 



©»*I (pp)tt. (3) ©i5(C 
[0 0 2 1] 
[»3] 
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(4) 



7-75629 



I (PP) - I (Spp) + I (Dpp) 

= 1 (Sp) + I (Dp) /2 

iSStt. CO«t*©S«3ttri^OjOri (Ps>«, * [0 0 2 2] 

(4) ©£5K: * [»4] 

I (P8) - I (Dpi) 

- I OW/2 



* (3) 



* (4) 



XI (pS)t£ffl^T, #C5fc (5) , (6) ®±SK 
[0 0 2 3] £?T, *HJU*Jt;LSp©lfcAl (Sp)£ft 20 [0024] 
«K»*LDp©!MEI CDp)tt. *ttffth-9A>0BUH [ft5] 
3tlc*tt*P»e*»o!W I (pp)£S (§#£#©§«* 

I (Sp) - 1 (pp) - 1 (pi) 5$; (5) 

[0 0 2 5] ★ ★ [»6] 

I (Dp) « 2- I(p,) ^ (6) 

[0 0 2 6] H*fc, 3K« 1*6 S«3!yBfl3tt7^^ (7). (8) ffliot: 

-SHUT. &JffcSttfcLs«A»a*fc«£, Sffl [0 0 2 7] 

KftiU.Ss©^I(Ss)&ftfl^li%LDs©&ftI<Ds) a> »7] 

tt, *n>en k -*;p©Ettftfc*w- a p^bs;^©^* 

I (Si) = I (u) - i ( SP ) 



[002 8] 



♦ ♦ OR 8] 



I (Di) 



2 • I (sp) 



5* (7) 
< (8) 



[0 0 2 9] fcJISt?, a«atttlM»fc"c*D, Pfllft 
£S(H#©5MEfi*Llr>*»&. fiS&fcS&JSiCAMS-e- 

fc*6©»HK»*LS ©®gi (s) ». ^jficp{i3ie 

tt£AS*2itfc«£©gMKItftLSs,h©®« 1 (Ss)fc 
©»-C*L<. g&#£&jmcAttS *£*§•&© 

F*lgB£f*#LD ©9IS I (D) It. -AJtfcPfiftfcAitS * 
I (S) =1 (Sp) + I (Si) 

- Cl (pp) - 



«&OrtSEM#Llte©!tti©»fc»LV»i:j3<;ii 

[0 0 3 0] JbBEaC (5) ~ (8) #6. 

(9) , (1 0) ©J:5lc 
[0 0 3 1] 
[&9] 



I (PI)) + (I (i i) - I (sp)) £ (g) 



[0 0 3 2] 



IB) 



2 • I (pi) + 



Bftl 0] 

2 • I dp) 



* (10) 



&»*©£»#© p »&*»©!« i (pp) t s«y£dt» 

©8£l (ps)> fttf^CS«fe«A»3tffc«£©E 
»3fc©P «**»©!!* I (sp) t SttKj^-nttK I (s 

tii»3tt&Aits*&«*©*iiiK»jert»©a* i 

(S) *JWHTT*. it (1 0) *&MMtttXft&©*« 
I (D) &&tHTtZCtttiZ>. 



[0 0 3 3] C©«W©*lW{BIWDWtifi:*V»T. E 
5 LTi«)fc*A»*tf&«fc©*«R»)fc*»©iME 
irt*R»Jt*^©il*ft#&«tt. :n6Cl^> 

50 [0034] .tEST, AME1fCt>4h&*>*«ft«©* 
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7 

14. BBRB*BB©fW»Sfo±a**;iiJWSl/ 
•5. 

[0 0 3 5] BPtS. Granger &t£tt5S£#MK± 
71 0~4 0*/mm (3. 5~13CPD) ©SMJi 
**»«fc©**K*'b'3t,OtUT««a«»« (E 
qulvalent Eye Bandpass) 
Bl/TH* (E. M. Granger, K. N. Cup 
ery, "An Optical Merit Fun 
c t I on (SQF) , wh i ch correlat 
es with subjective Image 
Judgements", Photogr. Sci. 
Eng. , J_6, 2 2 1 (1 9 7 2)). 

[0 0 3 6] *£?CCDftnfc*frvc<bAJf0*1Ueit 

©2[iaHima^«g#«©«Bte«T*t>©*»m 

jtwm\*A<D$L%.mzmmzMmm icBttstis *>© t 

45. 3 SIC &Jf©3tBEW*5;5r©5^ *©am 

l,T&B©BBtt«*BBfc:fWrtS n 
[0 0 3 7] C©f5W©S)9«lifiSE*fe&*iS-r«g 

stbm 0 i \zmLtt$u®mj&m<D£$iz, &ms 
\z p o% t s fi3fc*^-n^nA*f $ * 5 n« £ 9 
isw^at i/T, i tii3t7 w 2 &=rr 

•5fe©fr^. £©«-&. M7-fM-2tLTH 
P«3tffl7-<;i/^-2 v£SU%m74)V9-2 s 

B<j^i^(tT : b«k<. ffi3fc7^;v^-©^MAS&aS: 

S J: 5 JC LT P Bftffl 7 W - £ S fi%£ 7 
^;^-©5«*©«ll£ttfc1-J;-5(cLxfc— :)©Bft7 

[0 0 3 8] H ©««©»«£», ffcBSifc'S© 

R^©§3t^atL-T, EM3fe©SBft)*#<i:P<iIft 

-ssvrrsfcct-rs. c©SJtffl©fi^7^;^- 

^-3 s t^giJ<SJC|Stj-Tfei<. Wt7<t Mr-am 

t S filftffl 7 w ^-0»*0«ffi*»&-r J: 5 C Ufc 

[0 0 3 9] fl3fc7*A^-3©«ftfctt. fi3t7-f;p 
9- 3 £ffiLT#£nfcE»ft©SBttJfcSj£ PBftfiS 

»sa*rs«««B4**u. £©ia*gH;frs©fi 

* (I (BP). Hps). Ksp). Kss)) fcg^#. MJg 



(5) &B¥7-75629 

©E©»B©H«K:U&j9»oTBBEB3fcB«GS 
l*l8BE»ftiIiBGD SJHBU 6 KtB*rr*« 

WSSSM5. ^^©^^^-r-5^^-6^ 

•t*t>©tf*. 

[0040] c©«^, c©8B£«fi£T5B»3feiE 

1, B#74Jl^-2, 3. «MtSB4. ^^-6S 

fflfsc M»BB£B5<&*©lWWf>g 

[0 0 4 1] f-fc, EWaBroJWWWftBfcbTia. JR 

-f7'©n>A7 hfefttMUMlc--WbU ffi©SBS 
<. fcSW*ffl*©BBB*£Mflfc»B-r-&J:5l::L 

T*>«fcK 
[0 0 4 2] 

WfSl Z©*W©lJU*BB«B#Bfc.fctttf, &Jt© 
a? K»3KlB«l*«liSI*3ieiS«trt»Sj*3tliI«ifc»« 

*fcP»t©55G5rSffiBU *tt-en©AJN#fc*rr* 
E»3fc£ S t P flXjft&ex#fcr> HTSt 

©sassiraj-r*. u&#ot. rn#si§&ti*&* 

©«BE«*H*fc rtBE*fftiI!B«*B©K!£tcIP L, 

[0 0 4 31 3Sfc;i©,fc5fcLTftB©»BE»jtdS 
30 &*&Bft©£BEMftBft«Bj£-*-3lC&ft:0. 3?ffi 
E»36l«»38»6, A©BJi»*»B^B«S*rrsffiWB 

BEIttfilBOiMftStfK < a 0 . A)S^ffi©if#IS<&cfc 

k> mmzmtf vsm-rz z. n/Btfc*. c© 

. B-r*^t5^Bi»*. 
[0044] 

[0 0 4 5] 0 3tt. C©fBW©Klt*B««*»*ll 
BrsKBLTttBUfc^flaSbBS/^-rAiDRiBHT 

[0 0 4 6] BB©*'5(c::©->XxAtt. SK#7© 
B»SfcB36oB**B»T**«t3fc. JKBi t-t© 

TS1 2 0 0W©^rS';PA7'f H3tB (eBfl[5 7 0 0 
5fl *C) 2*TSr 1 0 0 OmmffifflflTag^TffiffiL., {S7t*R 
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(6) 

9 

8 atLTIi*7D^ H*iJ!©HN3 2£tefflU 3tJS 
1 tt£e&#7©&JSS<i:©E8ldl 416 0 Oramt 

u ytmivmw&zhi nvmfrzi i o ommtb 
[0047] sfc. &«s^s.©ES*7fc©g7t*a:b 

^7 CF 1 0 00) 9£ffifflbfc. £© 

*^79 t«K^7©^«St©mf8d2 14 7 7 Omm 
tU *^5 9®«:ttBSh2tt*ffi*>6 1 1 0 Omm 
fcbfc. 3sfc. <M^S8biLT(i. >tM i raatrMfcffl; io 

[0 0 4 8] ^0#±HfflA-fH^3>*^7 9Tja^ 
bfcPi«!©fitffiStt. «*©tfr*PHH (KTSC) fc 
ttttUT»6ttfc3Hr>©-T?, IW»«*8ffiibTtt7- 

Tfltfpb. (WWffilbft. 
[0 0 4 9] fcfc, &JffS*&0jiQN%BtfiEM tBC 
&»©3i®EI*7£B&ti:tS^fi 
£&D. IMtSttft-rSRj&h G«». Bj£#«R- 

[0 0 5 0] C©ioft->7.T-AtCfe^T. 2 0ft©*: 

ft 1 * C 7tU c ©»i&#©*S0$Jill©3lffiE 

©->x^c«fco#en&^ffiSitjtii«tt, &*©£ 

[0 0 5 1] 2 0ft(D<Ctt3*£liftU fi 53 

£fS&£-r*j£)tSfC. (A) fctt*i?L?££*fib&« 

(B) ^ 'J-A«7 ? >t-> a L/fc« 

(C) i"J-i«7r>f->a>t»tl5HSi 

*1MX : 1 0 2 4 X 1 0 2 4Bi^) . iE-©*§JIL ±IH 

(a) , (b) , (o ©{tfflfl)i©ieic^*ia5ifc*<7it? 

[0 0 5 2] S «*IMfc&37WJt8W£V»*!g 

WmtL, ±BiH*fcbT, (A) ftffl*t¥L^S^ 

#b&«£. (B) J"J-Att77>T->3>©*Si 40 

*bifc»&. (0 ?'J-A«77>T->'3>t«tfel 

5 V» b tc%<& C "3 toTSHKMjHMt ft MK b 

fc. fcfc*b«Es#t7tii»©^f£icisbT. **uen© 
«IS*fM»©7-'Jin9-x^? hJVftJUilb 

fc. -5-©i^**04(C^-r. 
[0 0 5 3] ft*. H«©««Ttt2 5 6 X2 5 6H*U- 

;i>©*ffltt#:© <k -5 fcfr ofc. 
[0 0 5 4] BPfc. (Bftf (x, y) ©7-UX3B** 
F (x, y) £b. *fflA"7-S*tl/»&l:. £ft& 50 
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ftl§¥7-7 56 2 9 

10 

[0 0 5 5] 
[ftl 1] 

F(«.v)-J £expC-2ur(ux + vy))f (x>y)dxdy 

[00 56] 
[ftl 2] 

<Ku,v)=F(u,v)-F*(u.v)=| F(u.v) I 2 

ic^ttSA^-f^JS^erolg^ri ~n +Ar© 

it. CZT, j ttU>£f«*©#»lTr**. 
[0 0 5 7] 
»1 3] 




<&(r,6)drdB j=l,2, m 



[00 58] 
»1 4] 

r=V u 2 +v 2 

[00 59] 

Dki 5] 

e=tan"*(v/u) 

*fc. B4fcfcV>T««©2iWffii£* (CPD:Cyc 
le Per Dgree)«. SIfct©m?gB§lfc£ 3 
0 c mlC«^bfc«^l^»Al^JC#ftf SiESiSE©* 
•f^HSftjKbTfcD, ffltlWV7-<D$t»m-V. iES 
&©MRtfiE32&©#tt«&Kft?rr£*ft^bT^ 

[0 0 6 0] £©t04©|gjfe&>S, £IH«»*5~3 0 
CPD©Ei£&*£tC. (A) ft«*ta**ft*bfc» 
(B) £ l J-A«77>T->3 >©^-S:^bfc^ 
(0 j>i J-Att^r^x-^a^iSMSb^ft* 

£*5£© «fc 5 tan*-* - 1 c«k o Diei#mft s s * m 
bfc. 

[0 0 6 1] 
[»1 6] 

S= Jio 1 °S( A ( r J» <Uo S r j=j3_5 log(A(r))dlog{r) 



r j OdttS : */mm) . r C*tt* : C P 



(7) 

11 

D) tt£flONttft-?ftD. AWiV-X^Phfr-Vb 
•5) 

as s «. ^©fiidVhs us Ha«©»«tt*i<sn c t 

fcSLT^S. *ft. ±*£©M2KBl(A) , (B) , (0 
OHftftfkftOSJLOHftttftSS fc*rr*ifcR 

06IC, -?-©tfcR<i:&fcftm(A) , (B) , (0 ©£ 
ffil?tiSffi«!:©II8$£Lft. fcfc, frfcfflllKA) . (B) , 
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